ATTACHMENT
S Holoowr A5 eF 45
SHUTTLE CRITICAL ITEMS LIST = ORBITER

SUBSYSTEM :SEFARATION MECHANISMS-MECH FMEA NO D2+3A -A5 ~1 REV:L0/05/87

ASSEMBELY :AFT STRUCTURAL ATTACE CRIT. FUNC: 1
P/H RI {VO07Z=565231 _ CRIT. HDW: pd
P/M VENDOR: VEHICLE 102 102 104
QUANTITY :2 EFFECTIVITY: X X X
FHASE(S): PL X LO X Q0 DO 18
REDUNDANCY SCREEMN: A-
PREFARED BY: APPROVED BY: APPROVE
DES R. H. YEE g o
REL M. B. MOSKOWITZ
QE - E. M. GUTICRRDZ
ITEM:
BOLT, AFT ATTACH
FUNCTION:

IN CONJUNCTION WITH A FRANGIBLE NUT, STRUCTURALLY TIES TOGETHER THE
CRBITER/EXTERNAL TANK (ET) IN TWO PLACES AT THE AFT ATTACH EOQINTS.

FAILURE MODE:
STRUCTURAL FAILURE

CAUSE(S):

CORRCSTON, DEFPECTIVE FPART/MATERTAL OR MANUFAOTURING DEFECT, EXCESSIVE
LCRD

EFFECT(S) QOM:
{A)SUBSYSTEM (B) INTERFACES (C)MISSION (0)CREW/YEHIGLE

{A.B.C,D) POSSIBLE LOSS OF CREW/VEHTICLE.

DISPOSITION & RATIOMALE:
(AJDESIGN (B)TEST (C)INSPECTION {OJFAILURE HISTORY (E)OPERATIONAL USE

(A) DESIGM
DESIGN MARGIN EQUAL TO QR GREATER THAN 1.4° FABRICATED oF INCONEL 7le

{FOR HEAT/CORROSION RESISTANCE] FOR ONE=TTME USAGE. DESISN STREAS
ANALYSIS REPORTS SD77=-SM-01783 AND STSS5-02%4,

(B) TEST
COMPONENT QUALIFICATION TESTS: 7 TORQUE-UF/PRELOAD TESTS OF THE BOLT
(214,000 AKD 253,000 LB); 6 STATIC LOAD TESTS (AT LIMIT LOAD, LIMI®

LOAD WITH TORQUE, AND 1.4 LIMIT LOAR) i 1 JOINT COMPLIANCE TEST; BOLT
BENDING MEASUREMENRT. -

SYSTEM QUALIFICATION TESTS: SYSTEM QUALTFIED AS PART OF THE APT ATTACH
SEPARATION SYSTEM PER CR~-45-555201-001 AND TAR=STS-81~0443; 8 ROOM
IEMPERATURE PYRGQ FIRTNGS WITH EBOLT RETRACTIONS (4 AT 214,000 LE AND 4 AT
253,000 LB PRELOAD). OQUALIFTFD FoR 6.0 LOADE (Fx = 75,300 LB: Fy =
104,800 ILB; Fz = 315,840 LE) BY AN OFF=LIMITS 5.4 LOADS QUALIFICATION TTsT
WITH LIMIT LOADS {Px = 233,800 LA: Fy = 56,400 LB: Fz = 325,000 LB THAT
WERE 10% HIGHER THAN THOSE REQUIRED FQR 5.4 LOADS: 6.0 LOADS &M THE APT
YRBITER/ET JOINT ARE 8%t HYGHER THAM THOSE FOR 5.4 LOADS,

d2=-34 - 3



ATTACHMENT
S yoroor Ry Y oF 45

JHUTTLE CEITICAL_ITEHE LIST - ORAITER

SURSYSTEM :EEP&R&EIQH MECHANIESMS-MECH FMEA NO Q2=33 =A% -] REV:10/0% /87

ACCEFTANCE TESTS: STRAIN GACE BENOH LOAD CALIBRATION (FROM 0 TO 300,000
LB AND ACCURATE TO WITHIN +/-5%) ALL UNITS - TWO RUMNS EACH, PER MLOz08-

0047. E.0, IN WORK TOR STRAIN GAGE HENCH LOAD CALIBRATION TO 315,000 LB
OUE TO 6.0 LOAD ANALYSIS,

CMRSD: TURNAROUND TEST INCLUDES NUT AND BOLT FREFLIGHT FIT CHECK. HNO
TURNARCUND INSFECTION REQUIRED ~ NEW HARDWARE REQUIRED FOR FACH FLIGHT
{OLD HARDWARE EXPENDABLE WITH ET) .

(C} INSPECTION

RECEIVING INSPECTION
INCONEL CERTIFICATION VERIFIED BY INSOECTION, -=m

ASSEMBLY /INSTALVATION , '
MACHINE FER DRAWING DIMENSIONS AND AMST Y14.5% WITH INSPECTION VERIFICA=-
TION. STRAIN GAGES INSTALLFD AND VERITIED FER MLO321=-0002. LOAD
CALIBRATED PRICR TC POTTING AKD VERIFIED.

NONDESTRUCTIVE EVALUATION
HEAT=-TREAT AND NONDESTRUCST TESTING (NDT) VERIFIED BY INSPECTION.
PENETRANT INSPECT, HARDNESS, FLAWS (VISUAL) PER MTD=O01~-5088, CLASS 1.
FARTS FROTECTION TQ MAINTAIN CLEANT.INESS AND PREVENT DAMAGE TC BOLT
VERIFIED BY INSFECTION. -

{D) FAILURE MISTORY
NONE.

{E}) OPERATIONAL USE
HONE.

02-3A - 4



